Acalculia is usually from dysfunction of the dominant parietal cortex. We report a case of acalculia associated with a lesion of the left thalamus.
Introduction
Acalculia, a deficit of simple math (namely arithmetic), is a well-described part of the Gerstmann's syndrome, which can be seen with damage to the left angular gyrus [1] . As a higher cognitive function, mathematics would traditionally be localized to cortex, but there have been a few case reports of acalculia following thalamic lesions. We report a patient who gradually lost the ability to do arithmetic and was found to have a small left thalamic lesion.
Case Report
A 43-year-old right-handed female accountant presented with a four month history of progressive acalculia that caused her to stop working. She also had developed occasional word-finding difficulty, mild short-term memory loss, mild headaches, and one week of a burning sensation in her right face, arm, and leg.
Examination was normal except that serial subtraction was labored and slow, although accurate, and there was diminished temperature sensation throughout the right side. Neuropsychological assessment confirmed mild to moderate deficits in mathematical skills, with otherwise normal cognition.
Magnetic resonance imaging (MRI) demonstrated a 10 mm T2/FLAIR hyperintensity in the anterior/medial left thalamus with a 1 mm area of enhancement ( Fig. 1 ). Cerebrospinal fluid was normal with no oligoclonal bands and a normal IgG index.
Subsequent MRI one and two months later showed the lesion to be smaller and then completely resolved. Visual and auditory evoked potentials were normal. The patient later recalled an episode of right-sided numbness that came and went over the course of one month, 16 years prior.
Discussion
The inability to manipulate numbers mentally for simple calculation is referred to as acalculia, coined by Henschen in 1919 [2] . Hecaen proposed division of acalculia into three groups in 1961: acalculia secondary to alexia and agraphia for numbers, acalculia from spatial disorganization of numbers, and anarithmetria or the isolated loss of calculation [2] . McCloskey and others have delineated this further [3] . Acalculia is most frequently found with lesions of left parietal cortex, often with aphasia, patial acalculia, however, is usually with damage to the right parietal cortex [2] . This case is the sixth report to our knowledge of acalculia from thalamic pathology. One case involved a tumor of the posterior left thalamus [4] . The other four were thalamic infarcts, three on the left and one on the right [5, 6] .
The ability to count was shown in experiments of macaque monkeys, with single neuron recordings demonstrating specific neurons firing maximally to specific numbers [7] . Mathematics, as a higher cognitive function, would traditionally be localized to the cortex, but these case reports would suggest thalamic participation. An experiment during human neurosurgery showed that direct stimulation of the left thalamus in humans causes faster counting with more errors, while stimulating the right thalamus causes slower counting also with more errors [8] . A separate experiment during human neurosurgery found changes to firing patterns of thalamic neurons during mental arithmetic [9] . Our patient's lesion was in the left thalamus, and on testing, her acalculia most closely resembled the anarithmetric type. Resolution of the lesion and the prior episode of transient sensory loss suggested an autoimmune, likely demyelinating, pathology as the cause of her syndrome. These case reports suggest a role for the left thalamus in the process of calculation, perhaps as part of a pathway connecting the left angular gyrus to other cortical areas such as the left lateral prefrontal cortex. Further study integrating lesions with functional neuroimaging would be helpful in learning more about the functional anatomy of mathematics.
